The specialty of child neurology has appropriately evolved to include all disorders of the developing nervous system from conception through infancy, childhood, adolescence, young adulthood, and occasionally beyond. Rehabilitation of neurologic disorders affecting the developing nervous system is a logical extension of our specialty. In his presidential address to the Child Neurology Society in 1973, Dr Kenneth Swaiman spoke of our &dquo;common denominator&dquo; as a specialty: An understanding of the basic scientific mechanisms of the nervous system changes which take place during development is the essence of pediatric neurology. This knowledge gives us a unique and comprehensive overview and enables us incisively to delineate abnormal nervous system function. A deep understanding of the effects of maturation on brain dysfunction prepares us to devise preventive and corrective measures.' Our involvement in &dquo;preventive&dquo; and &dquo;corrective measures&dquo; is the historical basis for our place in the emerging field of neurorehabilitation. In order to better define our role in this exciting &dquo;new&dquo; area, we must examine the forces that created it, the regulation agencies that influence it, and the value of the child neurologist for its current and future development.
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Interest in rehabilitation grew out of the recognition that recovery from illness or injury is often incomplete-resulting in disability. The Neurology is an older clinical specialty. Early description of neurologic disorders can be found in the Edwin Smith papyrus (circa 2500 Bc) and the writings of Hippocrates.' Later work by Hughlings Jackson, Charcot, and many others served to define neurology as a medical specialty. The American Board of Psychiatry and Neurology (ABPN) began certifying neurologists in 1934 and added special recognition for child neurologists in 1968.
The traditional neurologic technique of examination, anatomic localization, and diagnosis developed primarily in the pretherapeutic era. The enormous contribution of early neurologists to our specialty in the areas of observation, examination, neuroanatomy, and neuropathology cannot be overestimated. However, more recent developments in neuropharmacology, molecular neurobiology, neuroimmunology, clinical neurophysiology, and neuroimaging have changed the emphasis from neuroanatomic localization to treatment of illness and improvement of functional outcome.4
Neurologists are now expected to provide treatment and long-term follow-up for persons with neurologic disorders.4 4 This is the basis for the development of the subspecialty of neurorehabilitation. The Section of Neurorehabilitation of the American Academy of Neurology was created in 1986 and continues to be a strong voice for research and training in neurorehabilitation. The American Society of Neurorehabilitation was established in late 1990 and will provide standards and credentials for special qualification in neurorehabilitation (Norman S. Namerow, MD, personal communication,
1990.)
The specialty of child neurology developed and grew because interested physicians chose to pursue, understand, and treat the unique neurologic disorders that befall the developing human nervous system. From its inception, child neurology was grounded both in pediatrics and neurology.5 When formal child neurology training programs were developed, these separate specialties were forged together to produce candidates eligible for certification both by the American Board of Pediatrics (ABP) and the ABPN. In 1975, the pediatric requirement for entry into a child neurology training program was changed to require completion of at least the PL-2 year or its equivalent as defined by the ABP. With the subsequent completion of 3 years of training in neurology and child neurology, the trainee emerged eligible for board certification in pediatrics by the ABP and in neurology with special competence in child neurology by the ABPN. Child neurology certificates were changed in 1984 to read, &dquo;Neurology with special qualification in child neurology. &dquo;
More recently, alternative training tracts have been approved that will lead to child neurology certification by the ABPN but not necessarily pediatric certification by the ABP. Nonetheless, child neurologists will continue to be fundamentally trained in pediatrics and neurology. This double specialty training makes the child neurologist ideally suited to manage neurorehabilitation in young patients.
Further recognition of the importance of neurorehabilitation in child neurology comes from the Accreditation Council for Graduate Medical Education (ACGME). Training programs in child neurology must include electrodiagnostic neurology, neuropathology, neuroradiology, neuro-ophthalmology, psychiatry, and the basic neuroscience in addition to clinical adult and child neurology.
Residents in child neurology must be provided with adequate opportunities to learn the basic principles of physical medicine and rehabilitation. Because large numbers of chronically disabled patients have neurological disorders, it is especially important for the neurologist to have education, training, and experience in the management of these chronic patients. 6 6 Thus, child neurology training, by virtue of its historical development and ACGME-required characteristics, is ideal for the physician who wishes to pursue a career in the care of children and adolescents with congenital or acquired neurologic disorders and resultant impairment, disability, or handicap. Not all child neurologists will choose a career in neurorehabilitation but all have basic training and experience suitable for this area.
In fact, many of us believe that neurorehabilitation is a new term for what we have been doing all along. Our management of epilepsy or cerebral palsy is not just limited to diagnosis or prescription of medications. We want to know about and participate in decisions that influence the well-being of our patients in all phases of their lives. Thus we have always given attention to social and emotional development, school issues, family role and position, and peer relationships. These interests regularly lead us to communicate with parents, educators, psychologists, social workers, other physicians and rehabilitation therapists (including but not limited to physical therapists, occupational therapists, and speech pathologists). Therefore, we are often cast in and should seek the role of physician leader of the interdisciplinary team with each member looking to us for our expertise in helping them understand and treat the child with neurologic disability.
As in the development of any new body of expertise, problems with definitions and usage can plague professionals involved in the field. Terms such as impairment, disability, and handicap are often used with imprecision. As defined by the World Health Organizations impairment refers to loss or abnormality of psychological, physiologic, or anatomic structure or function. Disability is restriction or lack of ability to perform an activity in the manner or within the range considered normal at a certain age (due to impairment). Handicap refers to the disadvantage befalling a person due to impairment or disability that limits or prevents the fulfillment of a role that is normal for the individual.2 Thus, a child with spastic diplegia (impairment) may have gait limitation (disability) and a disorder of mobility (handicap) owing to architectural barriers in the school and classroom.
The language of neurorehabilitation naturally emphasizes functional outcome as well as diagnosis. The impairment-disability-handicap paradigm is more informative, and thus more valuable, than some traditional neurodiagnostic terms, such as cerebral palsy or static encephalopathy. Additionally, this paradigm is not restricted to only one type of problem in child neurology. An adolescent with juvenile myoclonic epilepsy (impairment) may not be eligible for a driver's license at 16 years of age due to state law involving seizure frequency (disability) and therefore have a social handicap, based on peer group behavior. The neurorehabilitation model can be applied to all of our patients and provides appropriate emphasis on functional outcome and outcome improvement.
One of the unique aspects of neurorehabilitation in our younger patients is that the impairment or disability occurs in the developmental period. These younger patients have known themselves only with impairment or disability and therefore have not had to deal with the acute sense of loss so common in adults. In these young patients, we focus on influencing functional improvement, and we rejoice with them in every improvement, however small. On the other hand, we must also identify the chronic sorrow that occurs in families of disabled children and help family members overcome their sense of loss, which may coexist with improvement in our patients (their children).~ As these children mature, we must strive to help them develop a sense of family position, a self-identity, and future goals that are realistic, based on physical and cognitive impairment. For our patients with severe or profound neurologic impairment, we must also deal with our own sense of loss or helplessness while we provide support for the family and attempt to ease the burden of daily care. Older children and adolescents may combine these challenges as they deal both with their sense of loss and with the need to establish identity, family position, and life goals, despite neurologic impairment and disability. Our unique training in neurology with additional training in pediatrics, development, and psychiatry gives us special sensitivity and expertise to help in these areas. As Swaiman said, &dquo;The responsibility is awesome. The developing nervous system with which we deal determines the individual's social, occupational and behavioral adjustment to life.&dquo;' Two important accrediting organizations for physicians interested in rehabilitation and neurorehabilitation are the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) and the Commission on Accreditation of Rehabilitation Facilities (CARF). Both of these organizations have standards-of-care manuals that address rehabilitation.
In the JCAHO 1991 Accreditation Manual for Hospitals, the section on physical rehabilitation services lists the following as a required characteristic: &dquo;Medical staff participation in the delivery of physical rehabilitation services is provided by a qualified physician member of the medical staff who is knowledgeable about rehabilitation medicine by reason of training and experience. &dquo;9 In the CARF 1990 Standards Manual, the section involving specific program standards for comprehensive inpatient rehabilitation states that &dquo;in the rehabilitation setting, the rehabilitation physician should have the final authority and responsibility for the composition and duration of the person's rehabilitation programs In both the comprehensive inpatient rehabilitation section and the acute brain injury program sections of the CARF manual, physician rehabilitation services and physician medical services are described separately, and in both sections the physician responsible for the rehabilitation program &dquo;should be a physiatrist or an equally qualified physician by virtue of training and experience. &dquo;lo Both JCAHO and CARF are voluntary accreditation organizations-that is to say that no healthcare provider or hospital is compelled to ask for survey and accreditation. However, it is more and more common for third party reimbursement agencies (private or public) to desire certification by one or both, depending on the type of care provided. Therefore, the standards developed by JCAHO and CARF have potential impact on how a medical staff develops the credentialing and privileging process in rehabilitation (and neurorehabilitation). We must emphasize the proper role of the child neurologist in the care of children with neurologic disability and the appropriateness of child neurology training to fulfill the requirement for &dquo;training and experience&dquo; as noted by both JCAHO and CARF. Both JCAHO and CARF have provisions for accreditation of outpatient as well as inpatient services, and both are developing or will develop specific standards for pediatric care. As child neurologists, we must embrace these accreditation organizations and strive to influence development of new standards so that child neurology is recognized specifically and appropriately. As Dr Swaiman said in 1973, &dquo;We must not make the mistake of allowing others to define the boundaries of our specialty.&dquo;'
The future for child neurologists in neurorehabilitation is bright indeed. Tremendous advances in basic neuroscience research over the past decade are being brought to clinical application with increasing rapidity. The neurotoxicity of excitatory amino acid neurotransmitters in hypoxic-ischemic injury or free radicals in a fluid concussion model of brain injury are examples of potentially reversible mechanisms of neuron injury or death. [11] [12] [13] [14] The N-methyl-D-aspartate (NMDA) receptor antagonist MK801 has been shown to reduce brain injury following hypoxicischemic injury in animal models. 15 At our institu-tion, a clinical trial is underway to determine the value of the free-radical scavenger superoxide dismutase in improving outcome following severe traumatic brain injury. Thus, our understanding of basic neuroscience leads us into one of the exciting frontiers of neurorehabilitation, that of reversal or prevention of permanent neurologic dysfunction following relatively common problems like hypoxicischemic brain injury and traumatic brain injury.
We must, however, endeavor to bring the same scientific zeal for truth and proof to the arena of more common neurorehabilitation problems such as spasticity, gait disorder, language and communication disorders, incontinence, and paralysis. It is important to realize that determination of the appropriate type and amount of rehabilitation therapy to give a patient with a neurologic disability may have just as much value (in terms of dollars invested for care) as discovery of a method to reverse some or all of the injury.
In the 1978 Hower Award Address to the Child Neurology Society, Dr Philip Dodge exhorted child neurologists to develop interest in and funding for clinical and basic research. There are few areas in child neurology as fertile for research as treatment modalities in neurorehabilitation. In the same Hower Award Address, Dr Dodge pointed out that child neurology is a discipline with roots in clinical pediatrics and neurology and related basic sciences. This is precisely the reason that child neurologists are suited, by virtue of training and experience, to participate in and direct the care of children in neurorehabilitation.
